T elestroke, video teleconferencing to support remote stroke interventions, has been endorsed in guidelines of thrombolysis for acute ischemic stroke.
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imputation for multivariable models. The statistical software R was used for analysis.
Results
Data from 586 patients from 5 hospitals thrombolysed between January 2012 and December 2013 were available. Two hundred twenty patients (37.5%) were thrombolysed remotely and 366 patients received standard thrombolysis. Median age was 77 years (interquartile range, 68-84) and 50.9% were male. 37% were >80 years of age. The proportion of strokes thrombolysed by these hospitals was ≈10% of all strokes admitted in 2013.
The door-to-needle time was missing in 1.9%, onset-to-needle time in 1.4%, and 3 month modified Rankin score missing in 7% of cases. All NIHSS scores, symptomatic intracerebral hemorrhage, and deaths were complete. An assumption of data missing at random was made because the proportion of missing items was similar in both groups. Baseline median NIHSS was 12.3 (interquartile range, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] ). The groups were well matched for baseline characteristics (Table 1) , but more patients were thrombolysed out of hours (18:00-08:00) by remote guidance. Mean onset-to-needle time was 147.7 minutes (SD 49.7) for the whole cohort. 47.8% were thrombolysed outside office hours. Telephone advice increased door-to-needle time by 22 minutes ( Table 2) . Patients treated outside office hours without remote support had door-to-needle time 8 minutes greater than those within hours. Table 2 compares the standard and remote groups for all outcomes, showing no significant difference between the groups. The Cochran-Mantel-Haenszel Test for ordinal analysis of modified Rankin score scores without adjustment for covariates showed no significant differences between the groups (P=0.632). Baseline NIHSS score was the only consistent determinant of poor outcomes in our logistic regression models.
Discussion
Our data suggest that delivering intravenous thrombolysis using telephone consultation, teleradiology, and training of local clinicians is safe and effective in the context of stroke management within hospitals with established stroke systems of care. This model allowed 24/7 thrombolysis in our region, contributing to a doubling in the number of patients treated between 2009 and 2013. In this series, 37.5% of patients were treated remotely and 47.8% treated outside office hours overall.
Remote treatment increased the door-to-needle time by 22 minutes, of which 14 minutes was related directly to the process of remote consultation, whereas the rest could be attributed to slower processes outside office hours. Corresponding increase in treatment times reported in the literature varies from 8 to 22 minutes.
2,4,6 NIHSS change, proportion who had died by 3 months (16.6%) and the symptomatic intracerebral hemorrhage rate (4.2%) are comparable to other reports (Table  in the online-only Data Supplement). 4, [6] [7] [8] Our study has the limitations of a retrospective cohort study. However, our patients were evenly matched for baseline characteristics as the same protocol was followed for both standard and remote thrombolysis. We were not able to obtain data from 2 centers, thereby reducing the power of our study: one, a tertiary center, has no 3 month follow-up and the other could not collect the data required. We have no reason to suspect any difference in case mix or outcomes in patients who received treatment in the 2 missing centers based on internal network audits. Missing data were minimal and dealt with by standard statistical techniques. Our results, however, cannot be widely generalized to other healthcare settings. 
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In summary, given comparable clinical settings, where telestroke is not possible, implementing a service delivery model such as ours may enable more patients to benefit from thrombolysis for acute ischemic stroke.
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SUPPLEMENTAL MATERIAL
Supplemental Methods
Characteristics of the centers
The network includes a mixture of rural and urban communities and includes nine acute district general hospitals (one of which is a tertiary stroke center) and one ambulance service. Seven hospitals participate in a remote thrombolysis rota. All the hospitals are medium to large in size and have stroke units and stroke specialists who provide in-house thrombolysis within hours. All have major emergency departments with thrombolysis trained and experienced emergency physicians who can thrombolyse independently with or without image interpretation support. There is a Network-wide thrombolysis clinical protocol based on the National Institute of Neurological Disorders protocol and a clinician training programme based on the Safe Implementation of Treatments in Stroke (SITS) and British Association of Stroke Physicians (BASP) training. 1 The Network telemedicine rota and thrombolysis protocol have been implemented successfully and have been running for approximately 5 years. Clinical governance and indemnity procedures are in place.
Process of remote thrombolysis
A rota of 10 stroke physicians and one neurologist covers the whole area when on call. The on call specialists are drawn from all participating hospitals and not just from the tertiary stroke center. Several of the emergency departments use the Recognition of Stroke in the Emergency Room (ROSIER) 2 tool and paramedics use the Face Arm and Speech Test (FAST) 3 to screen patients with possible stroke. The treatment time window was increased from 3 to 4.5 hours in 2012. When suitable patients are identified, they enter a structured thrombolysis pathway which uses documentation identical for the whole network. Thrombolysis treatment decisions are made by the on call "remote" clinician after a discussion with the local "in-house" thrombolysis-certified clinician via a structured checklist. The NIHSS scoring is reviewed by discussion over the phone and the CT head viewed remotely by the on call clinician. No radiologists are involved in reporting out of hours. All centers use plain CT as the basis for thrombolysis decisions. There is no upper age limit and active blood pressure lowering before administration of rt-Pa is allowed by a Network-wide standard protocol. Thrombolysed patients are managed according to a standard post-thrombolysis protocol on acute stroke units with in-house senior stroke specialist review the next morning. Almost all patients have a follow up CT at 24 -48 hours even if there is no neurological deterioration. Most centres have a system of regular feedback on treated and missed cases with ED and remote clinicians.
